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Mi l l e r  Fluid Power Part Number C14616 
NASA Drawing Number 75M06909-1, Revision B 
ABSTRACT 
This r epor t  p re sen t s  t h e  r e s u l t s  of t es t s  performed on t h r e e  specimens of 
Pneunztic Cylinder 75MO6909-1. The f o l l o w b g  tes ts  were performed: 
1. Receiving Inspect ion 5.  S a l t  Spray 
2. Proof Pressure 6 .  Cycle 
3 .  Functional 7 .  Burst 
L .  Vibration 
The performance of each t e s t  specimen h~is i n  accordance with t h e  require-  
ments of NASA Drawing 75MO6909-1, Revision By and t e s t  procedure TP-RE-CCSD- 
FO-1141-2 throughout t h e  t e s t  program. 







Miller Fluid Power Part Number C 1 4 6 1 6  
NASA Drawing Number 75MO6909-1, Revision B 
CHFtYSLER CORPORATION SPACE D I V I S I O N  - NEW ORLEANS, L O U I S M A  
i 
ThD tes ts  reported he re in  were conducted f o r  t h e  John F. Kennady Space 
Center by Chrysler Corporation Space Divis ion (CCSD), New Orleans, Louisiana. 
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1.1.1 This r e p o r t  describes t h e  r e s u l t s  of t e s t s  performed t o  
determine i f  Pneumatic Cylinder 75MO6909-1 meets t h e  oper- 
a t i o n a l  and environmental requirements f o r  John F. Kennedy 
Space C?nter Launch Complexes 34 and 37. A summary oY t h e  
t es t  results i s  presented on page ix. 
Three pneumatic cyl inders  were numbered Specimens 1 through 
3 f o r  i d e n t i f i c a t i o n .  Table 1-1 l i s t s  t h e  tes ts  performed, 
t h e  specimen used f o r  each test ,  and t h e  t e s t  media, when 
appl icable .  
1.1.2 
1 . 2  IEM IDEMTIF ICATION 
1.2.1 Pneumatic Cylinder 75MO6909-1 i s  mnufactured by Mil ler  Fluid 
Power Company. 
long and has a 2.5-inch bore, with a 40 inch s t roke .  The 
cyl inder  i s  constructed of corrosion r e s i s t a n t  s t e e l .  It 
has  a n  operating pressure of 750 psig and i s  r a t e d  f o r  use 
with gaseous nitrogen. The pneumatic cy l inde r  i s  used on 
t h e  Apollo access arm i n s t a l l a t i o n .  
The cy l inde r  i s  54.35 inches (+ .060 inch)  
1 . 3 APPLICABLE DOCUMENTS 
1.5.1 The documents used during t h i s  t es t  program are  as follows: 
a. 75MO6909-1, Component Spec i f i ca t ion  
b. KSC-STD-l&+(D), Environmental Test Methods 
c , Cleaning Standard MSFC-STD-164 
d. Test Plan CCSD-FO-1141 
e. Test Procedure TP-RE-CCSD-FO-1141-3 
1-1 
Table 1-1. Test Sequence and Media 
Tests 
Receiving Inspect ion 
Proof Pressure 
Functional 
V i  b r a t  i on 
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3 . 2 . 3  
2.2.4 




Test Specimens 1, 2 and 3 s h a l l  be checked f o r  conformnce 
with NASA Drawing 75MO6909-1 and app l i cab le  s p e c i f i c a t i o n s  
t o  t h e  extent possible  without disassembly of t h e  t e s t  
specimen. 
workmanship and manufacturing de fec t s .  
The specimen s h a l l  a l s o  be inspected for poor 
PROCEDURE 
Test Specimens 1, 2 and 3 were inspected f o r  conformance 
with NASA Drawing 75MO6909-1. 
The specimens were inspected f o r  de fec t ive  th reads  and welds. 
The specimens were inspected f o r  damage t o  cy l inde r .  
The specimens were inspected for poor workmanship and manu- 
f a c t u r i n g  de fec t s .  
TEST RESULTS 
The t h r e e  specimens complied w i t h  NASA D r a w i n g  75MO6909-1 and 
Miller Fluid Power Drawing Number 4177. 
workmanship o r  manufacturing d e f e c t s  were observed. 
No evidence of poor 
TEST DATA 
The data presented i n  t a b l e  2-1 were recorded during t h e  










Piston Rod Dia. 


























PROOF PRESSURE TEST 
TEST FLEQUIREMENTS 
Test Specimens 1, 2 and 3 shall be subjected t o  a proof 
pressure of 1500 psig. 
The p res su r i z ing  medium s h a l l  be cN2. 
Proof pressure s h a l l  be maintained f o r  f i v e  minutes. 
Leakage o r  d i s to r t ion ,  o r  both, s h a l l  be monitored during 
t h i s  t e s t .  
TEST PROCEDURE 
The t e s t  specimens were i n s t a l l e d  as shown i n  f i g u r e  3-1 
u t i l i z i n g  the  equipnent listed i n  t a b l e  3-1. 
With t h e  cyl inder  i n  midstroke posi t ion,  both pressure po r t s  
were simultaneously pressurized t o  1500 psig.  
Each test specimen was sub jec t ed  t o  t h e  proof pressure test  
f o r  f i v e  minutes. 
The specimen was checked f o r  leakage and d i s t o r t i o n .  
The pressure was vented and each t e s t  specimen was inspected 
f o r  s t r u c t u r a l  deformities.  
A l l  test  da ta  were recorded. 
TEST RESULTS 
The t e s t  specimens success fu l ly  withstood t h e  proof pressure 
t e s t .  No leakage or d i s t o r t i o n  was noted. 
TEST DATA 
The data recorded during t h e  proof pressure t e s t s  are presented 



















Table 3-1. Proof Pressure Test Equipment List 
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f i l t e r  
)(muireturor 
Mil le r  Fluid 
Power 
Heise 
Robbins Aviat ion 
Tescom 
Bendix 
Ibd.l/ s o r i a  
NO. 
0 t o  3000 ps ig  
C a l  date :  
12/4/67 
$-inch 
0 t o  4000 p s i g  
2-micron 




Figure 3-1. Proof Pressure Test Schematic 
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4. .  .4 
1.: . 5  
4..-.< 
A f u n c t i o n a l  t e s t  s h a l l  be conducted on t e s t  Specimens 1, 
2 and 3. 
Al t e rna te ly  pressurize  t h e  extend and r e t r a c t  p o r t s  of t h e  
specimen with GI42 un t i l  t h e  cy l inde r  i s  fully extended o r  
r e t r a c t e d .  Perform three cycles  on each specimen. 
Slowly p res su r i ze  the extend port  t o  190 p s i g  and check 
t h e  r e t r a c t  port  f o r  leakage. Leakage shall not exceed 
5 scim. 
Repeat t h e  s t e p  described i n  paragraph 4.1.3 except pres- 
s u r i z e  t h e  r e t r s c t  port t o  750 ps ig  and check t h e  leakage 
a t  t h e  extend port  and s h a f t  s e a l .  
Pressurize  t h e  extend port  t o  190 psig and measure t h e  
force developed. Piston s h a l l  be a t  midstroke pos i t i on .  
Pressurize  t h e  r e t r a c t  port  t o  750 psig and mexsure t h e  
force developed. Piston s h a l l  be a t  midstroke pos i t i on .  
TEST PROCEDUI?E 
The t e s t  specimen was i n s t a l l e d  i n  t h e  t e s t  s e tup  as shown 
i n  f i g u r e s  4-1 and k-2 u t i l i z i n g  t h e  equipment l i s t e d  i n  
t a b l e  4-1. 
It was determined t h a t  a l l  connections were t i g h t ,  gages 
were i n s t a l l e d  and operating properly,  and a l l  valves 
were closed.  
iiand -7alves 5 ,  6 and 8 and solenoid valve 14 were opened. 
Regulator 4 was slowly adjusted u n t i l  t h e  specimen was 
extended. Solenoid valve 14  and hand valve 8 were closed. 
Hand valve 7 an? solenoid valve 1 5  were opened. 
was slowly adjusted u n t i l  t h e  specimen r e t r a c t e d .  Solenoid 
valve 15 and hand valve 7 were closed. 
Regulator 4 
.'teps 4.2.:. through 4.2.4 were repeated t h r e e  t imes.  









Hand valve 8 and solenoid valve U, were opened. 
was ad jus t ed  u n t i l  gage 9 i nd ica t ed  190 psig.  
developed as ind ica t ed  by load  c e l l  13 and t h e  leakage in -  
d i c a t e d  by flowmeter 12 were recorded. 
and hand valve 8 were closed.  
Regulator 4 
The f o r c e  
Solenoid valve 14 
Hand valve 7 and solenoid valve 15 were opened. 
was ad jus t ed  u n t i l  gage 10 i nd ica t ed  750 psig.  
developed as ind ica t ed  by load  c e l l  13 and t h e  leakage in -  
d i ca t ed  by flowmeter 11 were recorded. 
Hand valve 7 and solenoid valve 15 were closed.  
Regulator 4 
The f o r c e  
The system was vented. 
Steps 4.2.7 and 4.2.8 were repeated as necessary t o  obtain 
cons i s t an t  da t a .  
All t e s t  d a t a  were recorded. 
TEST RESULTS 
All t h r e e  t es t  specimens success fu l ly  m e t  t h e  func t iona l  
t e s t  requirements. 
E S T  DATA 
Data recorded during t h e  func t iona l  t e s t  a r e  presented i n  
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b b b i n r  Aviation 















0- 1 6-B-c 
26- 1002 
SSKG25C 







03.~ 1 2 
a6240 






















2 4 c r o n  
0 t o  3000 psig 
&inch 
&-inch 
0 to lo00 psig 
b.55 -  FS accu- 
racy Cal ' date 
12-44 -67 
0 t o  lo00 pslg 
fo.5$ FS ~ C C U -  
1 1  -1 2-67 
racy Cal date 
0 t o  10 ecim 
0 to 10 scim 
0 t o  3000 l b s  




0 t o  3000 p i g  
* . 5 %  FS accu- 





PORT RUN FORCE LEAKAGE 
PRESSURIZED NO. DEIELOPED (scim) 
L ( lba 
1 905 0 
EXTEND 2 905 0 
3 905 0 
1 1775 0 
RETRACT 2 1775 0 
3 1775 0 
,- d 




Table 4-3. Funct ional  Test Data (Specimen 2) 
RUN FORCE LEAKAGE 
NO. DEVELOPED (scim) 
( l b s )  
1 900 0 
2 900 0 
3 900 0 
RETiUCT 
Table 4-4. Functional Test Data (Specimen 3) 
1 17 50 0 
2 1750 0 
3 1750 0 




” -  
- -  
I 3 4 








8 12 I 
Note: Refer to  t a b l e  4-1 for i t em identification. 




Frequency ( cps ) Displacement (Ir.ch DA) Acceleration ( g )  
- 
- -  13 t o  20 0 .2  
20 t o  90 - -  4.0 
90 t o  150 0.01 - -  
15c L O  2 0 0 ~ )  - -  10.0 
SECTION V 
VIBRATION TEST 
l o  t o  2000 
I -  
- -  CJ .08 
5 . 1  
5.1.1 A v i b r a t i o n  t e s t  s h a l l  be conducted on t h e  specimen while 
unpressurized and locked i n  r e t r a c t  posit ior, .  
s h a l l  be appl ied along two axes ( l o r g i t u d i n a l  and l a t e r a l ) .  
The t e s t  s h a l l  be conducted i n  accordance wi th  KSC-STD-l&+(D), 
Sect ion 9, Procedire I, wi th  t h e  exception t h a t  t h e  specimen 
s h a l l  not be operated during v ib ra t ion .  
s h a l l  be as spec i f i ed  i n  GP-320, zone 3.2.4. 
Vibrat ion 
Vibrat ion l e v e l s  
5.1.2 SINUSOIDAL SWEEP 
5.1.2.1 I n  one 20-minute sweep, t h e  frequency range s h a l l  be scanned 
loga r i tbmica l ly  from 10 t o  2000 t o  10 cps.  C r i t i c a l  f r e -  
quencies of t h e  t es t  specimen s h a l l  be noted. 
s o i d a l  sweep input  l e v e l s  shall be as shown i n  t a b l e  5-1. 
The sinu- 
Table 5-1. Sinusoidal  Vibration Levels 
[).l.? RAI~IDOM EXC ITAT IOI i  
5.1.3.1 The t e s t  specimen s h a l l  be exposed t o  random v i b r a t i o n  a t  t h e  
spec i f i ed  l e v e l s  over a frequency range from 10 t o  2000 cps 
f o r  a period of 5 minutes. The spec i f i ed  random input  l e v e l s  
shall be as shown i n  t a b l e  5-2. 
Table 5-2. Random Vibration Levels 









Accelerat ion shall be measured a t  t h e  t es t  assembly by 
accelerometers mounted on t h e  assembly. 
The v i b r a t i o n  t e s t  s h a l l  be conducted i n  two axes. The 
previously descr ibed t e s t i n g  i s  f o r  one axis and s h a l l  be 
completed before  proceeding t o  t h e  next axes.  
TEST PROCEDURE 
The test  specimen was mounted on t h e  v i b r a t i o n  system f o r  
v i b r a t i o r  2s shown i n  f igu res  5-4 2nd 5-5 u t i l i z i n g  t h e  
equipment l i s t e d  i n  t a b l e  5-3. 
The specimen was unpressurized and locked i n  r e t r a c t  p o s i t i o n  
during a l l  periods of v ib ra t ion .  
Following completion of v i b r a t i o n  testing, a func t iona l  t es t  
was performed. 
‘EST RESULTS 
The Specimens, Numbers 1 and 2, success fu l ly  withstood v i -  
bra t ion  i n  t h e  l o n g i t u d i n a l  axis.  During, t h e  la teral  axis 
of v i b r a t i o n  t h e  barrel r o t a t e d  i n  t h e  end cap on both 
specimens. The degree of r o t a t i o n  was 8.50 degrees on 
Specimen Number 1 and 7.0 degrees on Specimen Number 2. 
Specimen Numbers 1 and 2 success fu l ly  met t h e  post  vi- 
bra t ion  func t iona l  t e s t  requirements. 
TEST DATA 
- _  
.- 
P o s t  v i b r a t i o n  func t iona l  tes t  da t a  are presented i n  t a b l e s  5-4 
and 5-5. 
5-2 












s e r i r l  
NO e 
1 and 2 
- -  
I 
5-3 
Table 5-4. Post Vibrat ion Functional Test  Data 
(Specimen 1) 
PORT RUN FORCE LEAKAGE 
PRESSUHIZED NO. DEVELOPED (scim) 
( lbs  1 
1 890 0 
EXTEND 2 895 0 
3 895 0 
1 1745 0 
.RETRACT 2 1750 0 











.. . . __ -. 
Table 5-5. Post Vibration F’unctional Test Data 
870 
870 




(Specimen 2)  
FORCE LEAKAGE; 












I Figure 5-5. Vibration Test Setup Lateral M s  
5-9 
- >  
Figure 5-6. Cylinder Barrel Hotation 
. -  
r)-10 
_ .  
5 -11 
I 
. -  - 
~ '- 
SECTION V I  















E S T  REQUIREMEIXS 
Test Specimen 3 s h a l l  be subjec ted  t o  a s a l t  spray  tes t .  
t e s t  specimen s h a l l  be placed i n  a t e s t  chamber with a l l  ad- 
d i t i o n a l  equipment descr ibed i n  KSC-STD-l64(D). 
( 2  2 hours) t h e  cy l inders  s h a l l  be subjec ted  t o  an atomized 
salt  so lu t ion .  
The 
For 240 hours 
The s o l u t i o n  s h a l l  conta in  f i v e  p s r t s  by weight of salt  i n  
95 parts bj weight of water with c o  more t h a n  200 p a r t s  per  
mil l ior ,  of t o 5 a l  so l id s .  The s p e c i f i c  g r a v i t y  of t h e  s a l t  
s o l u t i o n  s h a l l  be from 1.023 t o  1.037 with a re ference  tem- 
pe ra tu re  of 95°F (+2, - 4 ) O F .  The salt  s o l u t i o n  s h a l l  a l s o  
have a ptI value of 6.5 t o  7.2 d i l u t e d  chemically pure ( C . P . )  
hydrochlor ic  a c i d  of ( C .  P. 1 sodium hydroxide may be used t o  
ad,iust t h e  value of t h e  pH. 
Meas2remer.ts of t ne  c h a r a c t e r i s t i c s  of t k e  sa l t  solution s h l l  
he made accordii:g t o  KSC-STD-l&+(D). 
Following t h e  240-hour exposure., the  t e s t  specimens s h a l l  be 
szb jec ted  t o  a functior,al  t e s t  wi th in  one hour a f t e r  r e tu rn ing  
t o  room ambient condi t ions.  
The t e s t  specimen was v i sua l l j .  i m p e c t e d  f o r  cor ros ion ,  d i r t ,  
;i;.d c i l y  f i l m s .  
were removed and s p o t s  of cor ros ion  noted. 
Unnecessary o i l y  f i lms  and d i r t  p a r t i c l e s  
With t h e  po r t s  capped, t h e  t e s t  specimen w a s  placed i n  a s a l t  
fog chamber. 
The chamber was adjusted so t h z t  t h e  temperature w a s  95°F 
(+ 4 ,  - % ) O F '  and s o  t h a t  t h e  c lean  fog c o l l e c t i n g  r ecep tac l e  
i n  t h e  exposure zone would c o l l e c t  from 0.5 t o  3 m i l l i l i t e r s  
of s o l u t i o n  per  hour f o r  each SO square cent imeters  of hori-  
zon ta l  c o l l e c t i n g  a rea .  
These condi t ions  were maintained f o r  240-hours ( 2  2 hours) .  
At t h e  end of t h e  ?L~~~-hour  per iod,  t h e  t c . s t  specimen was 
rmoved from tk,e c5amber and the  specimen allowed t o  r e t u r n  
50 room ambier.t c0nditior.s. 
6-1 
5.2.5 S a l t  d e p o s i t s  were removed i n  order t o  mske necessary 
mechanical connections. 
6.2.7 Within one hour a f te r  returning t h e  specimen t o  room 
ambient condi t ions,  a f u n c t i o n a l  t e s t  as s p e c i f i e d  i n  
Section I V  WZLS performed. 
. 
6.2.8 A l l  tes t  da t a  were recorded. 
6.3 TEST RESULTS 
An excessive amount of su r f ace  rus t  was noted on t h e ,  
specimen a f t e r  salt fog exposure ( s e e  figure 6- l ) ,  
however post salt fog func t iona l  t e s t  results were 
sat  i s  f ac  t ory . 
- .  - 
c 
6.4 TEST DATA 
Functional t e s t  da t a ,  recorded arter t h e  salt  fog t e s t ,  
a r e  preser,ted i n  t a b l e  6-2. 
6-2 







f i U N  DEViLOPD LEAKAGE 
LO. ( l b s )  (scim) 
1 920 0 
2 920 0 
3 920 0 
1 1770 0 
2 1775 0 
3 1775 0 . 
I -  
- *  
Item . 
Test Speckten 




Industrial F i l t e r  
st Pump HFG. Co. 
B b d O V  
Pu% NO. 
C14616 
41  1TlC 
... 





- -  
- 1  
7 .1  TEST FEQUlRE?ENTS 
7.1.1 A cycle  t e s t  shall be performed on test Specirsns 1, 2 
and 3 t o  determine whether t h e  environment causes  de- 
grada t ion  o r  deformation. 
?.1.2 
7.1.3 
7 . 2  
7.2.1 
7.2.2 
7 . 2 . 5  
0 .:.6 
'#- . 2 .7  
7.2.8 
The t e s t  specimen shall be subjected t o  5,000 cycles ,  
with a 75 percent pound load  applied as determined by 
t h e  i n i t i a l  func t iona l  test .  
of slowly extending, then  r e t r a c t i n g  t h e  cylinder. 
A func t iona l  test s h a l l  be performed after 50, 100, 500 
and 1,000 cyc les  and each 1,000 cycles  t h e r e a f t e r .  
Each cycle  shall cons i s t  
TEST PROCEDURE 
The tes t  specimen was i n s t a l l e d  i n  t h e  se tup  a s  shown i n  
f i g u r e s  7-1 and 7-2 u t i l i z i n g  t h e  equipment l i s t e d  i n  
t a b l e  7-1. 
It was determined t h a t  a l l  connections were t i g h t ,  gages 
i n s t a l l e d  and operating properly,  and a l l  valves  were 
closed. 
Regulator L+ m s  adjus ted  u n t i l  750 ps ig  was i nd ica t ed  on' 
gage 8. Regulator 5 was adjus ted  u n t i l  190 p s i g  w a s  in- 
d ica t ed  on gage 7.  Hand valves  9 and 10 were opened. 
Regulator 6 m s  opened and pressure r e g u l a t o r s  13 and l.4 
ad jus ted  t o  supply c a l i b r a t e d  cy l inder  19 with t h e  pres- 
sure required t o  maintain 75 percent of t h e  f o r c e  devel- 
oped by t h e  t e s t  specimen. 
Cycle t imer  20 was adjus ted  f o r  proper sequencing of 
solenoid valves ll, 12, 17 and 18. 
CycUng was cammenced ard hand valves  9 and 10 were ad- 
ju s t ed  as  necessary f o r  smooth operation. 
Extension and r e t r a c t i o n  of t h e  test specimen cons t i t u t ed  
one cycle .  5,000 cycles  were performed. 
The specimen was visually inspected and func t iona l ly  t e s t e d  
a f t e r  50, 100, 500, 1,OOO, 2,000, 3,000, 4,000 and 5,000 cyc les .  
. "  
7-1 
7.2 .9  
7 . 3  
- .4 
A l l  test  d a t a  were recorded. 
TEST RESULTS 
Each specimen was subjected t o  5,000 cycles  and success fu l ly  
withstood t h e  cycle t e s t .  
TEST DATA 
Functional t e s t  da ta ,  recorded during t h e  t e s t ,  a r e  presented 
i n  t a b l e s  "-2 through 7-27. 
c 
7-2 
Table 7-) Cycle Test Equipment List 
0 to lo00 p i g  
b.S% FS accu- 





. .  
Z I  
- 
L t  - 
















































2-S- 1 346 
0- 1 6-R-C 
26-1 003 
26-1 003 






















3 t o  4000 ps ig  
0 t o  4000 ps ig  
3 t o  2500 ps ig  
3 t o  1000 psig 
b.5% FS accu- 
racy CaLdate 
11-12-67 
I n t e r n a l  Relief 
Internal Helief 
0 t o  3000 psig 
b. 5% FS accu- 
racy Cal. da te  
12-4-67 
0 t o  lo00 p i g  
?0.5% FS accu- 





















b r o t t a  
llarotta 
Pneudraulica Inc . 
C. C. Wilson Co. 





















Table 7-2. Post 5Z Cxcles P x x t i o n a l  Test  Data 
(Specimer 1) 
L 
I f mnT RUN FORCE LEAKAGE 
PHESSUHIZEII NO.  DEVELOPED ( s c h )  













RETtL4CT 2 1745 




POiiT HC:J F O d Z  L5AKACE 
YHESSURIZED NO. DEVELOPiB (scim) 
( l b s )  




3 9 z  5 0 - - 
1" J ' ,  ( I  1 
2 l"4L 






PonT RUN FORCE LEAKAGE 
PHESSUIiIZED NO. DEVELOPED (scim) 
c ( l b s  1 
1 93 0 0 
EXTEND 2 930 0 
3 925 0 
1 1720 0 
RETtlACT 2 1725 0 
3 1725 0 
ir 
. 
Table --5. Post 1000 Cycles Funct ional  Test Data 
(Specimen 1) 
FORCE LEAKAGE 
( l b s )  
r 
POHT HUN FOriCZ LTAKAGE 
PRESSUHIZED NO. DEVELOf’X) ( s c h )  
( l b s )  
1 9 30 0 
2 925 0 
3 930 0 
1 1715 0 
RETitACT 2 1710 0 








Tabls --?. ?os? 4C22 C p l e s  ?zc : i cml  Test Data 
(Specizen 1) 
1 
mRr RUN FOX23 LEAKAGE 
PFBSSUMZED NO. DEVELQFLD (scim) 
( lbs  1 
c 
9 
1 91 5 
9 2C 3 
1 1”: 5 
172 5 2 
1-32 3 
? 













F01tC3 LM KACE 
DEVXLOI’EJ (scim) 
( l b s )  
9 :5 0 
9:‘ I /  
31 2 ( J  
Table 7-9. Post  5000 Cycles 9mc t io r . a l  Test Data 
(Specirnep. 1) 






I I * 
f 
RUN FORCE L E A  KAGE 
NO. DEVELOPED (sc im) 
( l b s )  
1 955 0 
2 960 0 
3 960 0 
1 1765 0 
2 1770 0 
3 1770 0 






HUN FOiiCS LEAKAGE 
NO. DEVELCPi;D ( sc im) 
( l b s )  - 
1 945 0 
2 950 0 
3 959 0 
1 176 5 0 
2 1770 0 
3 1770 -- 0 
i 








RUN FORGE: LEAKAGE 








Table 7-16. F ? s t  3 ~ ' ~ ~ ~  Cycles 13uxctionzl Tc-s t  Data 
(Spccirnen ) - 
POiiT HUN FOirCE LLA KACE 
PHESSUHIZKD NO, DEVi.;LCPi.;D (scim) 
( l b s )  
1 













WRT RUN FORCE LEAKAGE 
PRESSlihIZED NO. DEVELOPED (scim) 
( l b s  
940 0 1 
2 945 0 
'3 945 0 
EXTZND 
. 
1 1725 0 
2 1725 0 
3 1730 0 
.RETRACT 
Table 7-17. Post 4000 Cycles Funct ional  Test D8ta 
c 
PORT RUN FOiiCE UAKACE 
PHESSUHIZHI NO. DEVELOPE3 ( s c h )  





EXTF:M) 2 91 5 
3 9m 
1 1705 0 
2 1705 0 
3 1700 0 
HETUCT 
7-10 
. -  I 
-* 
\ 
* -  
. I  
. 
L * 
PORT RUN FORCS LEAKAGE 
PfiSSUkIZED NO. DEVSLOPED (scim) 
( l b s )  
1 940 0 
2 940 0 
3 93 5 0 
1 1725 0 








. .  ._ 
5 
PORT RUN FORCE UX KACE 
PRESSUHIZED NO. DEVELOFED (scim) 
( l b s )  
1 93 5 0 
EXTEliD 2 93 5 0 
3 930 0 
1 1760 0 
RETRACT 2 175 5 0 










RUN For LC F; L E A  KACE 
NO. DEELGPED (scim) 
( l b s )  
1 930 I 
2 930 0 
3 933 0 
1 1750 L 
2 1756 0 
3 1745 0 
I 




Table 7-23. Post 1000 Cycles Funct ional  Test Data 
PORT RUN FORCE LEAKAGE 
PmSSUhIZED NO. DEVELOPED (scim) 
( l b s  1 
1 925 0 
EXTZND 2 930 0 
3 925 0 
1 1745 0 
,RETRACT 2 1750 0 





POHT RUN FOKCZ LEAKAGE 
PRESSURIZED NO. DEVELCPFB (scim) 
( l b s )  
1 925 0 
2 930 0 
3 925 0 
1 1740 0 
RETiiACT 2 1740 0 
3 1745 (3 
EXTEND 
I - -  
I I 
I - -  
7-12 
. -  
- .  
L 
POHT RUN F O X  E LEA KACE 
PHESSUKIZED NO. DEVELOPED (sc im) 
( l b s )  
1 93 5 0 
2 930 0 





RETHACT 2 1760 
L. 
I 
3 1750 0 
. Table 7-26. Post 4000 Cycles ,Functional Test Data 
(Specimen 3 )  
\ 
Data 
. .  





























7 - u  
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SECTION VI11 
BURST PRESSURE TEST 
c 
.. 
- _  
7.1.1 A burs t  pressure test will be performed on tes t  Specimen 1 





2.7 .1  
a .p .2  
The minimum burst  pressure of 3,000 p s i g  s h a l l  be maintained 
f o r  5 minutes. 
A visual inspect ion s h a l l  be made f o r  specimen s t r u c t u r a l  
damage and leakage. 
T 5 s t  Zpecirnenl was placed i n  a burst  t es t  se tup  as shown 
ir ,  f i g u r e  8-1. 
The extend and r e t r a c t  p o r t s  of t h e  specimen were !-,ydro- 
s t a t i c a l l y  pressurized simultaneously t o  3,000 ps ig  f o r  
5 minutes. 
The specimen was monitored f o r  leakage throughout t h e  t e s t .  
The specimen was inspected f o r  s t r u c t u r a l  damage. 
TEST RESULTS 
KO v i s i b l e  leakage o r  d i s t o r t i o n  occurred during t h e  bu r s t  t e s t .  
Test r e s u l t s  were considered s a t i s f a c t o r y .  
TEST DATA 
I3urst t e s t  data are presented i n  t a b l e  8-2. 
8-1 

















m o l /  





5001 1 A  
NA 
4 
Table 0-2. Burst Test Data 
Test Media 
Pressure 
Du rat Ion 
Lsakage 
Dls tort ion 











0 to  10,OOO psi€  
Cal. Date 
1 1-1 6-67 
8-2 
- .  
Note: Refer to t a b l e  8-1 f o r  i t e m  i d e n t i f i c a t i o n .  
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